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Some Problems of the Thermodynamics of 5/076/60/034/010/003/022
Heterogeneous Mul ticomponent Systems. III. BO15/BO64

The Relation Between the Changes of the
Chemical Potentials of the Components and the
Isothermal-isobaric Changes of the Phase
Composition

that in a change of the composition of ternary two-phase systems along the
isothermal-isobaric curve of the phase equilibrium the chemical potential
then passes through a maximum when the molar ratio of the iwo other
components in the coexisting phases is equal. A simultaneous application of
equations (1) and (3) permits to establish the position and also the kind
(maximum or minimum) of the extremum of the chemical potential. The authors
emphasize that only a joint analysis of the equilibrium conditions and the
stability conditions of heterogeneous systems permits to determine the
sharacter of the changes of the chemical potentials along the total length
of the isothermal-isobaric curves of composition. If one of the coexisting
phases may be regarded as ideal the following holds:

2
dx: \
i . .
>0 (4) which means that the total molar ratio
; T,
dxi / P,_,xk/xl
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The Relation Between the Changes of the
Chemical Potentials of the Components and
the Isothermal-isobaric Changes of the
Phase Composition

of the respective component of the heterogeneous system and its molar ratio
in the ideal phase change in the same sense, For a system with an arbitrary
number of components the following holds:

/ 4,00 (k)
. >0 if 2 x x x X
(x) < ax. 1 i-1 i+1 n-1
sti P.T * ByTox 0 ovor X I ¢ VTR ox zo (D
; n n n n

i.e., the chemical potential (the partial pressure of the i-th component of
+the heterogeneous system) and its molar ratio changes in the studied k-th
phase in one and the same (in the opposite) direction if an addition of the
corresponding component to the heterogeneous systiem leads to an increase
(deorease) of its molar ratio in this phase. By solving the Gibbs-Duhenm
equation for each of the coexisting phases
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III. The Relation Between the Changes of

“the Chemical Potentials of the Components :
and the Isothermal-isobaric Changes of o
_the Phase Composition .
a2 .

is obtained, so that from (8)
and the stability conditions one -

‘

.......

)

g d=— 20 (1) :(_x)l dpn, . . (8) .obtains ‘equation (9) for the
I v e o e conditions of an extremum of the
. e ] chemical potential of the i-th
s 2 TS component on the isothermal-
. , W,z m isobaric curves of hetero- i
1 . geneous systems, consisting of o
i v " Ar - ~ n components and n-1 phases:

dpy 0| = pone :

: n—%n—1 - ‘

.......

X
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The practical imp%rtance of equation (8) consists in the fact that from
the data on the composition of the coexisting phases and on the changes of
the chemical potential of one component only, it is possible to determine S
the changes of the chemical potentials partial pressures and activities

of  all other components of a system that 1is monovariant and heterogeneous

under isothermal-isqbaric conditions. There are 3 figures and 15

references: 14 Soviet and 1 US. :

2
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III. The Relation Between the Changes
of the Chemical Potentials of the
Components and the Isothermal-isobaric
Changes of the Phase Composition

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. A. A, Zhdanova
(Leningrad State University imeni A. A. Zhdanov)
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AUTHORS:: Nikol'skiy, B. P., Corresponding Member AS USSR, Shul'ts, M.M.,
Peshekhonova, N. V., and Belyustin, A. A.

TITLE: particular electrode behavior of glasses containing two acid
(glass-forming) oxides

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 3, 1961, 641 - 643

TEXT: Electrodes of alkali glasses with basic oxides (modifiers): 0820
CaC, BaO, La20 , etc. have hydrogen function in a large pH interval:
¢ = 9° + '&logH+ (1); (& = (RT/¥)-2.303). By ion exchange: Bt (glass)

+ M+(solution);::2H+(solution) + M"(glass) (2), the hydrogen function
changes to the metal function at certain pH's (section a"'g' of the curve
1, Fig. 1). According to the ion exchange theory, curve 1 is-described by

P = @o + 0iog(aH+ + KaM+) (3), where K is the equilibrium constant of

Eg. (2). The divergence from Eq. (3) observed in the a"'g' section,

specifically when 13203 is introduced (curve 2), is explained'by the
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Particular electrode... B110/B101

presence of hydrogen ions bound differently strong to the glass. When

adding BZO5 or Alzo , one obtains a glass electrode with metal function
(curve 4). B and Al free glasses correspond to weak acids (K,u10-12, curve
1). Curves 2 and 4 correspond to NaZO—CaO—SiO2 systems with additions of

A12039 3205’ and Zr02. In the section aa' (curve 3), the hydrogen ions

are bound to the anions of strong and weak acids in glass phase. 1In the
section a'§'''8", the hydrogen iouns are replaced by weakly bound alkali-
metal ions. These are bound stronger in section $"9. The metal function
is complete in 3'p'''. This has been established experimentally in the
ternary system LiZO-A1203—8102 with 0 - 3 mole% of A1203. Similar to

A1203, 3203 effects a differentiation in the system Na20-B203—5102 at

0.1 N and 3 N Na-ion concentrations of the solution. With the curves
represent ng the pH dependegce of theopotential, the vertical distance
between ih. sections of the Na functions for glasses containing 6.6 and

9.4 molef of B,0y is: AE - dlog (a"NaCl/a'NaCl) - 83 mv. Similar condi-

tions were found for the following systems: Li,O - R O - Si0 (r.O
2 nm 2 nm
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- 3203, Ga203, ZnOz); Na,0 - RO - 5§10, (Rnom = A1205, GzzOB. FQZOB, A
Ge0,, Sn0,, Ti0,, 2r0,, P205. Sb20§, 31203). The second hydrogen range.
due to the weaker acid disappears with a pH of 0 - 14, when relatively o
lerge amounts (3 - 9%) of A1203, Fazoa, 3203, and Zr0, are added (curve 4,

Fig. 1). Thus, alkali-metals are bound in complex silicate systems byfAh
A1203, 3205, and similar oxides. The established vdifferentiating effect®;

of a small quantity of acid oxide in glasses of simple composition is
common to all glass-forming oxides and confirms the assumed binding and '
coordination of atoms of glass-forming elements according to M.: M. Shul'ts
(Ref. 18: Vestn. LGU, No. 22, 40 (1960)) and (Ref. 19: Stekloobraznoye
sostoyaniye (the vitreous state), Izd. AN SSSR, 1960). = There are 3 fig-
ures and 19 references: 15 Soviet-bloc and 4 non-Soviet-bloc., The most.
recent reference to the English-language publication reads ‘as followss .~
Ref. 11: G. Eisenmann, D. 0. Rudin, J. U. Casby, Sci., 126, 831:(1957)

ASSOCIATION: Leningradskiy goshdarstqennyy univérsiteﬁ im. A. AQ»Zhdanpvg
. (Leningrad State University imeni A. A. Zhdanov) A
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ffect of boric oxide on the electrode properties of plein
G

FERICDIC..L: Teningrad. Universitet. Vestnik. Seriya fiziki i knimii,
no.. 1, 1962, 135-142 -

LT .
e ada -

rree from calcium oxide and aluminunm oxide were studied.

es were produced from chemically pure poric acid, sodiunm
guartz in a silite furnace in platinum crucibles at
120G6-145GC°C. The electrode properties of the glasses veTe studied in
vuffer mixture solutions of 0.1-3.0 ¥ sodium chloride. Hydrogen and calomel
elecirodcs were used for pH measurenents. The FUF was measured with &
NaTE-1 (PP2V-1) potentiometer by the compensation method. Fach experiment
1asted 1G-14 hrs. The TilF values measured with the glass - celomel
electrode were represented by the curve ¥ versus pH.

C
Tlectrod
carvonatl

asdditions to

3203
sodium silicate glasses sere found to affect their hydrogen function in
the low pH region. Glasgses with higher 3203 content behave like plain y

card 1/3
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Sffect cif boric oxide on the ...

codiun silicate glasses and are suited for wider pH determinations. The
gependence of IIF, memsured with a hydrogen - calomel electrode, on the PE
of ihe solution, gives & stepped curve for boron silicate classes with

a 3965 content of up to 7,5. The affect of boric oxide on the electrocce
properties of the glasses is characteristic of vitrifying oxides.

Stepped curves of the BE.F - pH dependence of boron silicate glasses have

peen predicted in theoretical studies by B. P. Nikolskiy in 1953 {Ref. 15:
B. P. Hikol'skiy 2ZhFKh, 27, 724, 1953). B. P. Nikolskiy and H. M.
Shul'ts recently suggested the formula for the potential of glass elec-
trodes with two groups of aniouns: / \

o PG . e \ & 1 - B 1
Y =y +(1/4ﬁlog(gﬁ+ + Key +) -(1/9v 10g\ I .+ b, ()

x, Ke ; a .+, Ka,_ +
18552 2™/

8

. . . - , . o . - .
wnere Y is the slass electrode potential; Y 1is the standard potential,

&gt and a. + are the ion activities in the solution, N and T+ aTe
their concentrations in the glasses,

et Myat . . : : (
X ee———— , Bis 2 constant dependent on the number of anion groups 1R

it U+ "
o
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. Chem. Soc., 52, 29, 1930. G. Rynders, 0. Graner, D-
ser. ceram. SOC., 21, 269, 1948,
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o = . rccording to the generalized 1om ?xchan632$hegry1;§jth5§_ SSER,
Thais  ACEHsw" 02 B ki ZhFKh 50 j Dan c

te de = : P. Nikol'skiy ’ » Ja ;
electrode ceveloged 27 3. 3 ! tens if the glass contains

» . ; 2 = f(pH) may have-ster .

7 521, 1961), the curve & RO is W necked on
jéq’ o ,4025 3;th songe of differcnt strength. This was chec S et 11,0
nyGEQgen luminc silicate glasses .containing 24, 27, 30, or 33 mosurinsz

'y Lo alulils E - i : mea
L moleth AL, 0,. The curve E versus pH was plottec oy
and Q - D i 2 3

_ g - -rents s .
the emf of the following element e . '
(ét)HZVB oA LiCH,LiClﬁsaturated KC1 solution, deCIQng,

L e i Li iClilsaturated KC1 solution,
AglagCl, 0.1 B HC1'glass wembrane|3 it LiOE,LiC i _
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2,01, Hg-

‘Results: (1) Lithiua .ilicates withoul admizture of 41,04 have an g :
function from pHe1 to o 2910-11; at higher oH, transition o 2 Li"

sunction occuTs. (2) Ever an acmixture of 0.5 uole¥ A120§ inflects the /%7
S-versus-yi Curve in tne acic range; anc at & higher 3120 content this { d

e v : Lo R 4 . = -
infilexion extencs to a norizontal section with & 1i’ function. (3) Glass

electrodes with 2?3 :nole7a',11203 perave like Li electroces at pH 3 - 12.
(&) This effect of 41,05 cecreases with jnereasing content of Li,0 3n the
. . +

glass; therefore, higher AlZO3 agmixtures are necessary To obtain a Li

anction. The measureé values were well reproducible botn with rising
nc failing pH. The behavior of lithiuan alumino silicave electrodes

15 explained vy the formation of - lzttice points with excessive nezative
cherges curing tne introc¢uction of trivalent aluminuzn in tne silicave
lattice with tpe coorcinstion number 43 in these lattice points, tne
nycrogeh ions nave no longer a covalent but 2 ¢eaker ooné. The £oliowing
nolos: = g° + 0.5Moslags *+ Ka,.+) - 0.5{}10g[1/(aﬁ+ + axa.g+)+(32/a5+ +u2y_=;ﬁ,)‘-,
caré 2/3 = - S ‘ -

W rhy

.
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There are 7 fizares and 1 table. The most important Znglish-language

reference is: G. &. misenaan, D. 0. Rudin, J. I, Casby, Science, 126, 331,

1957. /
SUBMITTEL: July T, 1961 ' _ - ~;<L/
Caré 3/3
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AUTLCRS: Shul'ts, M. ., 3elyustin, A. A
TIULE: slectrod¢e prope@riles of socdium silicate classes containing

alunihuwn, &zilium, OF inéium oxides

‘Seriya fiziki 1 xhiuid,

FEsLICDICAL: Leningrac. Gniversitet. Vestnik.
no. 3, 15%2, 116 124

TExl:  oilferenti effects o{"glass-forming" ané "modifying” oxicées or the
“unction & = f(pH) have Desn ctudied for sosium ailicate glasses with
22 zolefs Na,0 and with ¢ifferent concentrations of 41,03, Ga205, InpCs, OT
330, by weasuring the enf of the element AgiagCl, 0.1 HCl}glass)
puffer sociation HaCl{FCl solution, saturated, EgZCIZEHg. The constant X
C, = 0.1 K or 3K

na Va4l -

jail /..
~ o] N34 /k.hr.; Nerc

L}

of the equation ¢ g
dgeteruined,
. Ny

- . . Nha ~ < s ca s
ané ¥~ +the constant for sodiun silicate
of AlpC3 gave tne curve =
Card 1,4
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+ log(aH+KaN3) and the value Yy = X
iz the constant for

glass.
- 7(pH) a stepwise course due to @ifferent

sodium aluicino silicate glass,

Admixing small amounts
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Elecirode propertics of... B101/B186

~

binzings o2 the hycrogen 1icns to the SiO4 and Aloz tetraheérons of ;?e
glass structure. A1203 scts as a typical glass former. Tne range of the
Na¥ function in tne L-versus-pl curve extencs with rising AlZO5 content. Vf/
Ga203 alsc acts as glass ‘ormer, but its mocifying capacity becoies

- . s c4 s + . : s I .
evicdent in shirting the transition from the H function to ine Xa function
towards hignher pHE. It is concludec that gallius enters the zlass botih as

Gax‘LV (glass formecr) ant as GaJI (modifier). In203 acts still less as

glass former and shows even nore intensive nocifier action by a wide rznge
of the H function. scémixture of Bal (modifier) to Na-Al glasses reduces
the effect of the seconé glass former (31203), making the E-Yersus-yﬂ

fference between gless
03]/§_N_=.20]), W = B, AL,
iz, 3). 4 small X, is characteristic of scdifiers. There are

es. Tne most-important Englisn-langu2ge reference is:
sr.an, D. O. Rudin, J. k. Casby, Science, 126, 831, 1957.

curves si.ilar tTo tnose for Na-In glasses. The &i
former anc mocifier can be seen ircm log X = (i,

AP :
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zlectruvde properties of... B101/B186

SU3XITTEL: November 27, 1561

Fig. 3. Logy versus [" (.;3] /Ha OJ (1) Na,0 - 41,05 - 510,

Na q]<25 wolesh; (2) Nay0 - “1203 - 510, |Na 0] >25 molef; (3) | . ]L
5Nazo - 3,0, - 510,; (4) Na,0 - Ga; o3 - 5102, (5) ¥a,0 - Iny0; = 5i0,.
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5/020/62/142/006/017/019
PP O 3101/B144
dod e :
AUTHCRS: Hikol'skiy» B. P Corresponding Member AS USSR, Iseaxova,
M. D., and a‘nul'ts, 1. M.
TITLE: Composition of boron alumosilicate glasses and its effect

upon tneir electrodic and acid properties
PRRIODICAL: Akadeniya nauk SSSH. poklady, V- 142, no. 6, 1962, 13%1-1334

pERT: The present paper was ~ezd at the session of the OS5 Otdeleniya
khimicheskikh nauk AN SSSR (os of the Department of Chemical gciences of
the A5 yssr) oan May %0, 1957- 1t concerns & ney method of solving glags
electrode problems and such related 10 nyalurgy in general. The slectrode
potential g a function of the pH of the electrolytic solution was meagured
on silicate glasses with a content (mole%) of 0-16.3 of 5203’ 0-2 of AlZO?

10-22.7 of Kas 0, and 0-6.4 of Cald: ¢ = qo +-ﬁlog(ap. T Kaqa.), where

$= 2.3R2/F; K = By ¥

. +
ey, Ny 18 the exchange coefficient betwesn Na
Na Na I :

and B - ith increasing PE, each glass passed cyrom the hydrogen function ‘/
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Coumposition of boron alumosilicate ... 3101 /3144

(¢, = wo + Jlog a,.) o the sodium function: Y. - < ?o + %lonxa . .
2t 5 & &y el T Eh%ya

This results in ti relation: -logK = (J, - - DN/ - logla,-/2, -} 3
This results in the relatl logk = (g $ya )/ s(ay / . ) EY

dependence of K on the ratio tetween the strong acids and the sum of
gtrong end weak ncids in the glass was found. -logK is a unigue function
of the molar part, &, of the strong acids in the glass:

. ’ of i ol AN . 3 3 £
e = LBzoi(%) + Alzoi(ﬁ)]/anZO(ﬂ) + CaO(p)J. The transition from the

nydrogen to the sodium function occupies a wide zone of the diagram in
glasses with 2 comparable content of strong and weak acids, and & narrovw
one in glasses with a prevailing content of either strong or weak acilds
(Pis. %). There are 3 figures, 1 table, and 8 references: 7 Soviet and
1 non-Soviet. The refersnce ta the knglish-language publication reads

as follows: B. Lengyel, B-. Blum, Trans. Farad. SOC., 30, 461 (193%4).
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-~ AUTHORS:

PERIODICAL:

where A and B are unlvalent metals or hydrogen, is- studl
diaphragm is taken as b
free energy caused by the transpo
.. consideration.
75, 2883, 1953),
Card 1/
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Stef&nova, 0. K., Shul‘t »M. M., Materova, Ye. A.,
v Nikol'skiy, B. P.A-~,wf O R L

The e. m. f of galvanic cells oontaining ion exchange
diaphragms i . ) ) : )

Leningrad. Univer31tet. V¢Sfﬁike .....
no. 1, 1963, 93-98. o ..

The g&lvanice cell

 Ag |AgCL ; Acl,_ BCl[f;diapﬂiagﬁ | Ac, BCl, AGCl} ag. (1)
S I ' \’IIl solutlon 2 :

solution 1

ed.~ The f' Lo
eing. permeable ‘only to catlons.{ The: change. 1n B
rt..0f ‘solvent is not taken into .

Based on a paper bJ G'}Scatchard (J. Amer. Chem. Soc.,ﬁiV

3
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: “: (écn. - "K‘f:(acn.

-is obtalned for ‘the e.,m. f a being ;he act1v1ty coefficlents of he
‘~ions and: u being their moblllty in. th= dlaphragm The effect of =
{'1ncomplete dissociation on. the validity of ‘Eq.- 6:is" dlscussed, and: the
='equatlon whose validity can be determlned qualltatively by plottlng the
curve-e.:m. f. versus composltlcn ‘of ‘solution’ is: -checked: experlmentally
ubstltutlon of the transport numbers"t'”and t“'of 1ons in‘the surface

:1a,yeI' Of the diaphragm in’ Eq,{l e
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AUTHORS: Shul't Parfenov, A..I., Peshekhonova, N.;V., :

- elyustln, A. A.i R A o S ’

TITLE: Vet hod for studying the electrode propertles'and;chemica;slA'
stability of- glasses. : . S L

215

 PZRIODICAL: Leningrad. Unlver31tet.vaesfﬁik;v Seriya fiiikiti khimiiy
: no. 1, 1963, 98—104 Sl . i Bl Crn
EXT: The regularities governlng the relatlon betWeen the. electrode.

'propertles of glasses and their chemlcal comp051tion were studled in-
binary alkali. gilicate glasses such as L1 0 - 5102 and: Na 0 - 3102, as»

"well as in th;ee—component glasoes Whlch, besldes alka11 ox1de and Sloz’ﬂu

-7 contained also an element belonglng to the groups II, III,"
the periodic system, as well -as in multlcomponent glasses such as-

L120 - 0320 - Laz()5 - 5102, L1 o - BaO - L32 3. -v8102,

A120 - 5102 and others. The’ productlon of electrodes in. the form of

- blowh—t}p glass balls of 8-10mm dlameter wa]l thdcimw G2 0-3@ isaésegrib
- Card-1/3--
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-Method for studying the electrode ..,.;‘,B101/B215 C .

‘ Phe curves E versus pH were plotted ¢ d the:point b of theibeginningJHf

- function, point ¢ of the end of the H' function, and point 4+ of the .
beginning metal function were determined in‘order to characterize the ..
electrode properties. The equation'Eg=1E9.+1310g (QH+.¥ Kamfji’where' R

=.@?; 2. 3RT/F, K = equilibriumfdonstantfpfﬁthe}ion exchaﬂge.between:glaésﬁ
and solution is of satisfactory validity for a sharp transition from the

g+ function to the metal funcfibn,; Fdr(thfegféomponent glasses,

%= /K was obtained where K\ is”thejexchénge'constant of;the~g1as§,

containing a second oxide and K' is the_exchange congtani)qﬁ;thé*binar&;
glass. The chemical gtability was-determined byfﬁreating'thé:powdérédfi
glass (particle size = 80 - 100u)¢f°?33jhr’with'Water'or 0.1-N HCl at’ -

100°c and by determining colofimetfiqaliyjfhe'COmponehts’infsolﬁtiong~;;
The chemical stability was chgractegiZed by the ratios : S

R,0]501/ [F20)g1ass 219 [10,) 001/ [5102] grage- IR sOme cases Fhe

'stability of the ground glass fa@es*was,teéted_by meésuring:¥hé 1oés.6fi

tﬁpd§ haVé_béén"appliedjin’thé;pépersﬁbn;:
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‘glass electrodes appearing i’nfthr‘ej'f‘séfﬂe,b';' umber °f this Per1°di°31‘:_;

' GUBMITTED: October 1962
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‘?AUTHORS:‘ shulf 3 Peshehhonova{ N.;V., Parfenov, A. I.,
B vanova, Ye. A., Petrova, V. N R T s

. TITLE: vStudy of how alkaline ea:th.oxldes affect the electrode‘fil
o properties and chemlcal qtablllty of lithium slllcate o
glasses . -

'} PERIODICAL: Leningrad. Unlvez"v's.l'tef . TVe'sfn"il_c,Ark Seriya;‘fizizl_ci'i khlm:l.l,
no. 1, 1963, 104-114 B : Ly

'W'TEXT , Glasses contalnlng 24, 27, or 30 mole% Li 0 and ‘an addltlon cf

L 70.20 m01e7 of BaO, CaO, Mg0, . or" BeO were studzed by plottlng the curves
B versus pH. Results: Ba0O shifts the upper. limit of the g functlon _

. range by 0.1 - 0.3 pH unlts into the alkaline region. In . some ‘cases,
“-algo the lower limit of the B+ function is shifted in positive. direction.-
The exchange constant of Li - :Ba - g1a5>es is someWwhat lower than . that of..
binary glass. Cca0 addition narrows the’ K .function range in-the -
.alkaline region, extends the tran31tlon range by ~1 pH unit, and 1ncrawea»~.

| Card 1/5
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Study of how alkaline earth oxides'. 'B101/B215 e

the exchange constant MgO has the same effect but much more 1nten31vely*
The shift 1n the upper limit of the H function caused by 15 molef MgO'.

at 27 mole% Li,0 is 3.3 pH units, ‘but that due to 15 mole% Ca013"anbnﬂpﬂ

unit. The shift caused by Beo is 2 - 3 pH unlts at no more than 2. 5
mole%; at ‘15 - 20 mole% BeO, ‘this shift in dcid direction is 3-4 pH-
units. The effect on the exchange constants ‘increases as follows:
Ba0 {Ca0 { Mg0 <BeO. This is probably due to weaker H-bonds owing to -
the formation of strongly acid ionogenic groups. An addition: of small
amounts of Ba0 changes the stablllty of glass to H20 but sllghtly, 3=’

whereas 20 mole/: Ba0 reduces its chem1ca1 ‘stability. - The . stabillty 18
increased by up to 10 mole% CaO, and -decreased by higher Cal :
concentrations; but it remains higher than that of binary glass. In. an'
acid solution, 5 mole% CaO increasesthe. stablllty,,but at 10-20 mole% :

ca0 the L120 leaches out 1nten31vely., MgO ‘has: a slmllar effect on the”“

chemical stability. BeO 1ncreases the atablllty in H20 and 1n gcide"’

._Concluslonv The stablllty of the glass is 1ncreased oy elements that
- form iohnogenic groups in 11th1um 51licate glasses such as. MgO and
3 Card 2/3 . Ll . _ : -
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~espec1ally BeO, and reduced by ox1des Wthh form modlfylng ions (BaO)
There are 3 figures and 5§ tables. .

Ll

SUBMITTED: October 1962
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AUTHORS: Shul'ts, M. M.s Peshekhonova, N. v.; Kopuntsova, o, A.,'-‘f
Shandalova, L. P . ST o .
TITLE: Effect of alkallne eartn owldes ‘'on the electrode propert1es~

and chemical: stubllxty of‘ odium sillcate glasses

PERIODICALi Leningrad. Unlversltet.- Vestnlk. Serlya fizikl =" khim11
noc. 1, 1963, 114—120 '

T“XT Sodium silicate glasses contalnlng 15, 20, or 25 mole% of Na 0 -

and additions of 0 - 20 mole? Bao, -Ca0, -Mg0, or Be0 were. studled by -
" plotting the curves E versus pH. Results: (1) The upper  limit of the. '}
S : function is shifted 1nto the alk°11ne reglon by BaO, hence, the total»

'reglon of the 4l functlon is extended._ The exchange constant beomces
1-2 orders of magnitude smaller ‘than ‘that ‘of the. blnary glass., (2) CaO

increases the HY function range.ﬂ In the’ a01d reglon thls 1ncrease 19'.
.5 - 2.0 pH units. The exchange constant becomes 1- 2 orders of . -
magnltude smaller. (3) Mg0 narrows the range of the gt function.f At-;

CATA /2. o e et e g e
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Effect of alkaline earth oxidee'on thevf..

pH = 10 - 11, the Na function is complete. The exchange constant
becomes 1-2 orders of mangitude larger.,
¥g0, but acts more intensively. Already 5 mole% BeO causés the forma-"

s/054/65/oou/001/o13/022
B101/BZ15

(4) BeO has the same effect .as

“tion of the Na¥t

function.

The exchénge constant increases by 4 - 6

orders of magnitudev

(5) Glasses containing BaO as their third

-component have the widest ut function range, . whereas glasses containlng,“
Be0O have the narrowest. (6) All ‘alkaline earth oxides increase the . -}
.qutablllty of the glass to H, O and’ 0.1 N HCl. “The effect . of - alkaline

ffearth oxides on the electrode propertles of the- glasses is explained by"
" the malnly modifying effect’ of BaO. Mgo and BeO, however, form stroné ¥

" acid ionogenic [ 4/2‘2- groups, thus facilltatlng the substltutlon of

oo alkali cation for proton.; There are. 2 flgares and 5 tablea.:

. SUBMITTED: October 1962 :_{~
Card 2/2
pr R oo S S e
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3101/3215
AUTHORS : Parfenov, A.‘I;, hul'ts, M. M., Nekrasova, T. N.,,' oK
Polozova, I. P.° "‘f*ff‘“f’fa—*v . e
TITLE: . Blectrode propertles and:. ohemlcal stablllty of 11th1um :
, |

~silicate gla.sses contamlng ‘rare: earth ox1des of yt’cr:.um

oxide . : oo e i

© PERIODICAL: Leningrad. Unlversltet. Vestnlk.' Seriya‘ffZEKi'i khimii,ﬂ'
no. 1, 1963, 126 134 Lo St R o j'}

‘TEXT: This is a report on the study cf glasses belonglng to the systemsi
-LL20 - Nd203 - 8102, Li 0 - Ce02_- 8102,.§nd L1 0 - 2 5 -:810 | The -

curves E versus pH were plotted at ‘room. temperature ‘in the pH 1nterval
-0.5 - 14 and at 95 C in the pH 1nte;va1 -O 5 --12 1n solutlons w1th a o
constant 3 N concentration of- L1 or Ha, 1ons.' In addltlon, the Stablllt&E

of the glass to H L

,0 or 0.1 N HCLl was determlned at 100 C. Results. ‘; , ?‘

: (1) Addition of .rare earth oxides or Y2 3 shlfts the total H funct:n.on ' Z
. Card_1/2 . ‘ e o
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5 »range toward more acid valueo. “(2): A small content of rare earth oxides-
- or Y, (up to 5 molej) causes an 1nten31ve shlft which becomes

'TV cOmparatlvely small as the’ content of - rare earth oxides or . Y203 is

increased.. (3) The shift increases the hlgher'the number of the rare -
earth element in the periodic system.i. e. the smaller its ion radlus.,:1

" The exchange constants KHLi increase._ (4) The. effect of I2 3. is more -

intensive than that of rare’ earth ox1des.f (5) The stablllty of glass tdf
-_H 0 and 0.1 N HCl is 1ncreased by rare earth oxides and Y203.- Therevg:g;

R 4 flgures and T tables.

SU?Bu'lITTED: October 1962

| Card 2/2 ;'ﬂ,
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. “AUTHORS: Shul'ts, M. M., Bobrov,;v. s., Bukhareva, I. s. S

TITLE: - Electrode properties of glasses containing tita.nium oxide

} PERIODICAL: Leningrad. Unlver31tet.u Vestnik, Seriya flziki i khlmii,‘
' L no. 1, 1963, 134-142 S e o A

"TEXT. Glasses of the compositlon M20 - 'J.‘1 (:)'57-‘-‘?3:'.0 | where M Na or Ll,
. were studied. The curve E versus “pH. vas plotted at 18 °% or 95 C-in, a -
:'buffer solutlon containing 3 N !Ll };or ’Na }., The system Li 0 - TlO

. 810 yielded glasses with a. maximum ccntent of‘TiO not exceedmg 6 mole%'
- A hlgher T10 content caused devitrificatlon. TiO reduced the upper N

C.limit of the gt function, yielding a cecond 11near sectlon on. the curve
E versus pH' which is not as steep: as .that of the HY function. "The system

eiNaZO - T10 - S:LO2 yielded’ glasses containlng up to 30 mole% T102, whlch

_had & dlfferentlatlng effect., At 1 5 ‘or 3 mole% T102 the ‘curve of E
‘Card 1/2 Fe : A

W AT choh o et m‘m;mmx S
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ﬁvversuo pH includes a second llnearf seotlon (58 mv/pH) Glasses contaln-
"~ ing 6, 10, or 14% Tlo "show three llnear sectlons, one w1th 58 mv/pH, one

:_w1th 25 - 15 mv/pH, and a horlzontal ‘one’ whlch corresponds to the Na 2
kfunctlon. A further increase’in T102 content widens the range of the’

metal function continuously.g At 26 mole% T10 the ‘metal function occurrs,;
already at le?G. At smaller addltlons, TlO :acts 11ke a glass forming ;

"oxide and increases the acldlty of the glass by formlng 1onogen1c :
LTJ.O6 2’] "ot groups.'~' More than 10% '1‘10 ylelds an increaslng number of
!TlO /2] tetrahedrons whlch bind - the H “more. flrmly and reduce the
aca,dlty of the glass. There are 5 flgures._,-', _".1 R

. »?"'SUBMJ.T‘I‘ED. v October 1962
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- AUTHORS: Shul 'ts, M. M., Parfenov, pes 1., Panfllova, N. p.,{;vr,;;f;
'TITLE Effect of zirconium dioxide on the electrode properties andj
the chemical’ stabillty of alkall sillcate glaases %

. PERIODICAL: Leningrad. Unlversitet;:LVestnlk.~ Serlya flziki i khimii,'
no. 1, 1963, 143-148 ' ' _

i

L PRXT: Silicate glasses containlng 27 mole% L1 0 and 0-~9 mole% Zro

were. studied by plotting the curves E versus pH at room temperature amdatr
95°c in a 3 N alkaline solution or 5'--20 N H2504 Furthermore the;;sw__
‘chemical stability to H,0 or. 0.1 N HCl at 100 was tested., Results-if3ﬁ

e Even 7% mole% ZrQ, shifts the upper 11m1t of the H functlon conslderably

2 B
towrrds more acidic pH values. At the same “time the. reglon of. tran31ticn B

flom B to the metal function is extended., The’ exchange constants ..
~increase by 2 orders’ of magnltude at room temperature and by 4. orders"
”.Card 1/2 ' g L . :
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i »vEffect of zirconium dioxide on the '... : B101/BZ15 -
~of magnltude at 95 C. In sulfurlc ac1d, ‘even 0.5 mole% ZrO Shlftsrll;ff
the H' function towards acid pF values' at 97 Zro the lower 11m1t of -
~the H' function in 20% sto4

of glass to alkali and acid. The glass -‘301d interaotion ie attended by
,‘1each1ng out, but in alkaline solutions the glass components are’ dissolved“
at the same ratio as when contained 1n the ‘glass. Concluszon A ZrO2

1s pH ﬁ—h.: Zro2 1ncreases the stablllty

_addition leads to the formation" of gxoups hav1ng ): ol bonds of different
,dstrengths. "Besides the weakly acld l§104/é] H groups, . ‘also etrongly

: acid ionogenic ROG/;] 2H groups arefformed._‘There are. 4 figures and
-4 tables, , b A SIS S

- SUBMITTED: OctOber'1962
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AUTHORS: Belyustln, A. A., Shul’ts, M. M.v

TITLE: Electrode behavzor of eod*um sllloate glasses contalnlng
’ oxides of elements of the IV and V main groups of the

periodic system
% PERIODICAL: Leningrad. .UnlverSifetgf;Vesthik. ’Seriyavfiziki i;khiﬁii;ff
: no. 1, 1963: 149-155 R ' R

” ¥ pExt: The effect of TFe 03, Ge0, Sn02, P205, Sb 03, and Blz 5 on. SOHiuml‘
E °lllcate glasses was studied by plottlnv the - curves E versus: PH. - Results‘
(M) Fe, 3 acts similarly -to’ A1203 ' As little as 0.5 mole% Fe 03 dlsturbs

1 - 4 and shifts the section of the.
(2) Up to a content of T mole
Stages characterlstic—ﬁ'

the H' function in the reglon pH =
. Nat function towards more posltive values. .
,Goo affects the curve E versus PH onl] allvhtly.~

in bhe region’ pH = 2-4, whereas: at aig
the reflon of the HY function becomes

of glass forming oxides are- formed
content of more than 7 mole% GeO N
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Electrode behavior of sodlum slllcate ..,'f B101/BZ15

" narrower owing to the formatlon of strongly 1onogenlc }Geo6 é] groups ;_
whose content is lower than that of Gao4 ‘groups. (3) SnO addltlon S

causes intensive formation of n06/2127 groups; the effect of the glassiff

forming oxide is very dlstlnct and is: comparable to that:of A1203 (4){

Glasses containing more than 4 mole7 P Q. were: unstable, they dlssolved,,h

275"
rapidly in 0.1 N HCIl. The curve E versus pH consists of two 1ntersect1ng
iines, the inclination of -the second section: ‘being 24 - 33 mv/pH, i. e..
close to v/2.ThEimicroinhomogeneity of the glass is assumed to be
responsible for the above phenomenon. “Addition of ‘BaO neutralizes the
effect of P,0 5° (5) Sb,0 3 and B12 3 Jielded only very unstable glasses,tf

wut various series of tests guve orlentatlon data.7 In Sb 3, the effect
of the glass~-forming oxide bb 0~ whlcb—ylclds groups becomus'

' { (probably SbO ion).
the-é

superposed on the effect of thc modlfylng ions SbII

3? PR
effect of the strongly acid groups decreases as the Bi, 0, content:ncreases.;;”
. Card 2/3 o e e LTS el elent L

The formation of ionogenic ‘Sb06/212 “groups is possible. In Bl 0,
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Electrode behavior of sodlum slllcateA..._. B101/13215 -

Conclusion: In sodlum slllcate lass the oxldes of the elements in- - ,
groups IV and V of the perlodlc system fTorm- element—oxygen structural :
units which ocan be proved by examinmg the glass electrode. . There are
5 figures. : IR T _ S
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AUTHOR: Shul'ts, M.M., Peshekhonova, N.V., Belyustin, A A, Parfenov, A.lL.,
Bobrov, V.S.

¥

TITLE: Electrode properties of alkali silicate glasses containing the oxides of gallium,
indium, titanium and zirconium

SOURCE: Soveshchaniye po khimil redkikh elementov. Leningrad, 1961. Khimiya
redkikh elementov (Chemistry of rare elements); doklady* soveshchaniya. Leningrad,
lzd-vo Leningr. univ., 1964, 96-105

TOPIC TAGS: glass, silicate glass, electrode behavior, silicate glass electrical
property, rare earth oxide, alkali silicate glass, gallium oxide, indium oxide, titanium
oxide, zirconium oxide ’

ABSTRACT: After a theoretical review of the electrode properties of various glasses i

and the relationship between the EMF of an Ag AgCl, HCl glass buffer KCI, i
HgoCl, Hg cell and pH, the authors describe the effect of the addition of various RN
amounts of rare oxides to lithium-asilicate, lithium-aluminium-silicate, gsodium- ¢

aluminlum-silicate, and: godinm-barium-aluminium-silicate glasses. In glasses of ‘X
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the series of 24% L120-X% RZO - (76-X)% Si0,, when R=B, Al, Ga, in order to obtain
the same effect it is necessary ?o incorporate more GagOg than Al3Og and more B504 X
than GagOg, which means that the effect of GagOg on the electrode properties is

between the effects of ByOg and AlpOg. Analogous results were obtained with glasses
containing 27 and 30% LiO,. In glass of the system 22% Na,0-X% Ga,0,-(78-X%

8i0,, added gallium acts as a glass former and to some extént as a moditier. Ina

system containing 22% Na 0-X% In,03 - (718-X)% Si0,, it was observed that the

deviation from the hydrogén function increased with an increase in In,Oq, but was less

than with Ga 03. In glass of the system 22% Na,O0 - 4% R203 - 74% %18 (R=B, Al,

Ga and In), Ll?ie effect of the RzO oxides on the electrode behavior of sod%um silicate
glasses decreased in the order > Ga)B>In, as in the lithium silicate glasses. This 14
order is characteristic for glasses when [Rg0 1/[Na,0}< 0.3. 1f0.3< [R203]/{NaZO]

< 1, the order is different: A> B> Ga > In; while if (0] ]/[NaZO] > 1, the order is

Ba > Al > Ga > In. In the system NaZO—TiOZ—SiO2 wherze aZO £16-22 mol. %, the

offects were characteristic for the oxides of glass formers, and analogousdatawere X

obtained with some LiOg-TiO9-5i0y systems. Relatively small amounts of TiOy -
Cara2/3
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produced differentiation with respect to the stability of the bonds to H*ions similar to
that obtained for the RyO4 oxides, In sodium and lithium silicate glasses, ZrOg ,
ghowed similar results. The electrode behavior of alkali silicate glasses into which
oxides of Ti and Zr are incorporated can be explained by the formation of bonds in which
the atoms of these elements are surrounded by oxygen in such a way that a complex is
formed which carries a negative charge and which determines the predominantly fonic
bond of hydrogen in the glass. Addition of barium oxide to lithium gilicate glasses
containing %2rO, secems to abolish the glass forming properties of Zr0,. Orig. art,

has: 7 figures.

ASSOCIATION: none

SUBMITTED: 21Jan64 ENCL: 00 SUB CODE: MT, IC
NO REF SOV: 011 OTHER: 001 :
. !
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Mazurin, 0. V.

TITLE: Lithium-cesium-lanthanum silicate electrodec glass for pH determinations

SOURCE: ~Soyeshchaniye po khimii redkikh elementov. Leningrad, 1961, Khimiya
redkikh elementov (Chemistry of rare elements); doklady* soveshchaniya. Leningrad,
| Izd-vo Leningr. univ., 1964, 106-115 . ]

!
t.

! TOPIC TAGS: glass, electrode glass,ApH measurement, hy&yogen electrode, silicate%
glass, rare earth oxide, glass electrical conductivity, lithium oxide,. cesium °*
oxide, lanthanum oxide A2 :

; . r

z -ABSTRACT: The authors investigated the effect of the oxides of Li, Cs and La
. on the limits of linearity of the relationship between pH and electrode potential,

i as well as the specific electrical conductivity and chemical stability, of electrodes
; made from glass formed by oxide systems of progressing complexity: Lizo - 5102, i :
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Thermodynam¢c study of solid solutions in the system
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3 £ solid solutions. Vest. LGU 19 no.4:111-121
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SOURCE'
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1'two types of ionogenic groups
! of their bond with hydrogen.
“|acid region where a hydrogen function.
' ‘striicfural;junits“-[B;O'i,:'zlwh__lch' Te.ye
ly acidic ionogenic g oups - {BO; '
presence of weakly “acidic iono
Further addition of B203 (18%),<
from a hydrogen function (in the " aci
es. As the BpO3 content rises from.
' ment shows that the proportion of
pelationship observed indicates that the:nat
- groups 'is determined by the borate compone £ 1

| are due to the presence of triangles [Bds'f./’z-]_‘,j in
Orig. art. has:’ u’ figures g
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| AUTHOR: Shul'ts, M. M. 4y
’ Vo
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L TITLE: Sampling problem

SOURCE: Kibernetika, no. 1, 1966, 30-33

TOPIC TAGS: combinatorial analysis, set theory, data sampling

~

ABSTRACT: The problem of representatives of subég;s is a sampling problem: given a
set of objects, it is required to select a subset having certain defined properties.
One solution for a closely related problem is given. This is the problem on non-adja-
cent representatives. Given a set P = {pi|i=l,2,...,n} and a family of subsets B =

= {bu|u=l,2,...;n}, then the “points" p, and p; are adjacent if there is a subset
1 (block) b such that pi\e_bu and p; € b,. The subset 5SS P is a system of nonadjacent
representatives if for every block the inequality Iba (\'5| s 1 is satisfied. When

the equality holds, the blocks are said to be represented. If all blocks are repre-
sented blocks, we have a complete system of nonadjacent representatives (CSNAR). Two
problems are considered: first, to establish necessary and sufficient conditions for

upc: 519.8
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the existence of a CSNAR; second, to f
tatives. The author thanks Yu. V. Glebskiy and

art. has: 3 formulas.

SUB CODE: 12/ SUBM DATE: 10May65/ ORIG REF:

001/

OTH REF:

A

ind the maximal system of nonadjacent represen-
A. A. Markov for their help.
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R ~—
" | ORG: Leningrad State University im. A. A. Zhdanov (Leningradskiy gosudarstvennyy
universitet)

TITLE: Differentiation of the bond stability of a hydrogen ion in lithium borosili-

cate glass

A

SOURCE: Elektrokhimiya, v. 2, no. 3, 1966, 288-294

TOPIC TAGS: borate glass, lithium, hydrogen—bomd, molecular structure, electrode,
electric potential, acid solution, ion, electrochemistry . HYDROGSEA) /Bor Dr/rG,
St CAHTE @eEr333 9 PBombd/Me PROPERTY

ABSTRACT: A new type of experimental curve (potential - pH) composed of 3 steps and
linear portions is developed for the study of hydrogen bond stability and boron atom
coordination in the Li,0-B,03-Si0, system. The displacement of the curves obtained in
buffer solutions as a function of B,0; content (in the glass electrode) was related to
the grouping of bond stabilities of hydrogen ions "differentiation effect". Four d4if-
ferent types of curves having as many as 3 steps and linear portions of varying slope |—
and/or levels were obtained. Curves are given for glass with a Li,0 content of 33
mol% and boron anhydride contents ranging from 0 to 20%. The addition of as little as
5% B;03 shifted the E - pH curve downwards and changed the linear 0% line into one _
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having 3 slopes. The initial slopes were related to the ionic group [BO y/2-Ht, where!
boron had a coordination of four. At higher pH levels the appearance of the ionic
groups [Si0 3/2]0H caused the slope chapges. These two regims were separated by a
linear slope of 18 mv/pH as a result of the intermediate mixing or the two ionic
groups. The three-stepped character of the curves was maintained under a variety of
experimental conditions. A section of the Na,0-B,03-Si0; termary, in which boron has
a coordination of four, was shown with points indicating the range of compositions
used experimentally. About half the points fell within that region. Data are pre-
sented for the 11 mol$% B,0j3 triangular section for Li,0 contents ranging from 24 to
39%. Again, the differentiation effect occurred and the slope changes vere interpreted
as before; [BO u/21"H'Y, [BO 2/2]0H and [SiO 3/2]0H are related to slope changes a, b
and c respectively. Orig. art. has: U4 figures; '
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s
AUTHOR: Bobrov, V. S.; Shul'ts, M. M.; Kalmykova, L. P. 5;—’7

ORG: Ieningrad State University imeni A. A. Zhdanov (Ieningradskiy gosudarstvennyy
universitet)

TITLE: Coordination state of boron in lithium borate glassesl based on a study of .
their electrode properties.

SOURGE: Elektrokhimiya, v. 2, no., 4, 1966, 420-425

TOPIC TAGS: borate glass, lithium glass, electrode potential , gc/p BASE :
EPviLI1BrRiORC 3 BoROA) 3 CHEMICAL BOO/IE 3 CAOROmATI0) (HEMISTRY]
ABSTRACT: The aelectrode behavior of glassses of the LigOi-Bﬁo? system was studied by .
recording the potential of the glass electrode1versus the pH (i, e., plotting E-pH '
curves) in a universal water-alcohol buffer solution containing 0.1 mole of Ii ions ;

per liter, 85% ethyl alcohol, and also hydrobromic, salicylic, monochlorocacetic, and
benzoic acids (0.05 M each). It was found that the coordination state of boron mani-*
fests itself in the electrode behavior of the glasses. An increase in the content ofﬁf
Ii50 to 42 mole 4 causes an increase in the relative content of strongly acidic iono=- -
genic groups [BO,/,] Htof tetracoordinated boron. The electrode behavior of the
glasses was sEown'%o Teflect the influence of various ionogenic groups of tetracoordliy
nated boron, which are characterized by .a marked stability of their bond with hydrogen |:
ions. The observed correlation between the electrode behavior of glasses and the coog?f—_

"
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dination state of boron indicates that the "electrode™ method is sufficiently sensitive
for studies of structural transformations in lithium borate glasses. Authors are deep-
ly grateful to M, D. Anikiyeva for assistance in the analysis of the glasses, Orig, :
art. hast 3 figures and 1 table. ’
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MAKHNEVA, Valen:iina Alekseyevna, referent; SHUL'TS, N., red
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1655, 60

wincdow of a trolieybus: guide 1o the‘ rolley—

through the mountains from Simferopol? ?o 7

okna trolleibusa; putevoditel! po gor§01Ktrol~
. o

trasse Simferopel’ — IAlta. Simferopol, RIYM,

P ! (MIRA 18:7)

it or>iskaya ekskursi a nizatsiya
2, Simferopocl ‘skaya gu¥uﬂ:ka§a ckskursiocnnaya orgar "'
~bshchestva "Znaniye® \

{for Makhneva).
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SHUL'TS, N.; DMITRIYEV, V.

Feoplie's universities, Avt. transp. 43 no.9:5-7 5 '635,

(MIRA 18:9)
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GUBANOV, Ivan Grigor'yevich, st. prepodavatel!; PODGORODETSKIY, .
Petr Dmitrivevich, kand. geogr, naukj; SHUL'TS, N., red.;

[Treasures of the earth; geolcgical review and minera}s
of the Crimea) Bogatstvae nedr; geclogicheskli ocherk ;’
poleznye iskopaemye Kryma. Simferopol!, Izd-vo "Krym,"
1965. 84 p. (MIRA 19:1)

1. Krymskly gosudarstvennyy pedagogicheskly institut im.
M.V.Frunze (for Podgorodetskiy,Gubanov).
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SHUL'TS, Hohe ..o

Synphasic frequency of changes in the functional leukocyte count
and solar activity. Probl.gemat. i perel.krovi 4 no.7:41-42
J1 '59, . (MIRA 12:10)

1. Iz Sochinskogo territorial‘nogo upravleniya kurortov,
sanatoriyev i domov otdylkha (glavnyy vrach D.I.Zhirnov).
(LEUKOCYTE COUNT
eff. of sunlight (Bus))
( SUNLIGHT, eff.
on leukocyte count (Bus))
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SHUL'TS, N.A.
N—_—

ALHS DYy

Iaboratory network of the All-Uniou Sanatroium, Lab.delo. 5 no.5:59
5-0 '59. (MIRa 12:12)

(SOCHI--MEDIGAL LABORATORIS)
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SHUL'TS, N.A.

Effect of fluctuations in selar activity on hemopoiesis. Prireda
48 pno.6:92-94 Je '59, (MIRA 12:5)

1.Sochinskoye kurortnoye upravleniye.
(BLOOD CELLS) (SOLAR RADIATION)
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__SHUL'TS, N.A.

Dynamics of the changes in the quantity of leucocytes ir con-
nection with solar radiation, XLab.delo 6 no.2:36-38 Mr-Ap '60.
(MIRA 13:6)
1. Sochinskoye territorial'noye upravlenlye kurortov, sanatoriyev
i domov otdykha (glavnyy vrach D.I. Zhirnov).
(LEUGOCYTES) (SLOAR BADIATION--PHYSIOLOGICAL EFFECT)
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SHUL'TS, LA,

Influence of cosmic factors on the results of precipitation
reactions. Lab. delo 7 no.6s3-5 Jje '61. (MIRA 14:7)

1. Sochingkiy filial Vsesoyuzmogo nauchnogo obshchestva vrachey -
laborantov,

(PHYSIOLOGICAL GHEMISTRY)
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" SHUL'TS, N. A,

N Relative lymphocytosis and solar activity. Terap. arkh. no.7:97-99
161, (MIRA 15:2)

1. Iz Sochinskogo territorial'nogo kurortnogo upravleniya.

(LYMPHOCYTES)  (SOLAR RADIATION— PHY3IOLOGICAL EFFECT)
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oL Lhbii-66  EWT(1) . GWo e .
A 1 AR6015219 SOURCE CODE: UR/0269/65/000/012/0055/0055

AUTHOR: Shul'ts, N. A._ =2 7

o

ORG: none

TITLE: Nonsuitability of Wolf numbers in the study of sun-earth relation in the
! Dbiosphere 5

SOURCE: Ref. zh. Astronomiya, Abs. 12.51, 421
REF SOURCE: Solnechnyye dannyye, No. 1, 1665, 73-78
TOPIC TAGS: sun, sunspot, Wolf number, solar activity, biosphere

{ ABSTRACT: When comparing the biological processes with the rate of W Wolf
numbers, the parallelism of indices compared is frequently broken because the
sunspot-forming activity of the sun‘does not reflect all manifestations of solar
activity. Interruption of the correlation is particularly noticeable when diurnal
Wolf numbers are used. Other indices of solar activity are therefore necessary.
The solar activity for 1960-1961 is analyzed. It is shown that in a series of cases,

Card 1/2 UDC: 523. 746:525, 235
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carbonate eqn.\hbu’ium n sqn solutions. . A.
I\ryukov and N. E. Shul'ts Hydrochem. Inst., Novocher-s |
' kassk).:: Gidrokkim. 23, 110-37(1955). ~Severn!x
+ - " methods of detg. the carbonate equil. (HCO,~, CO,; 77, and i
- free CO,) are discussed; When alky. is due to HCO;~ -
alone, titration is satisfactory provided Groag’s mixed in- :
* dicator (100 c¢. of satd.’alc. soin. of met.hyl red and 4 ce.
of 4% aq. sol..of methylene blue) is used. The results are
‘identical with  those ‘obtained. poteatiometrically. - When
. salts besides bhicarbonates are present their alky. is dL-'
: ¢ ducted. from’ total glky." The method . of Goetikov and *
. Forsch is suitable in'this case.. ‘When the soln. is colored;
potentiometric- titration tends to overcome this dlmculty.
RN R Other advantages of potentiometry .are ‘the. possibility of
. A * . -using small amounts (1-2 cc.) and ‘obtaining an idea of the .. . . o s
o N N .. " natire of the nionvolatiie acids when prescut in the soil soln. ~f B . ol
[N _ When carbonates and free carbonic acid are preseut together - : ST T
. \nth bicarbonates reliable results are obtained by liberat-
.. ing thetotal COs, and detg. it.in: the nbsorbmg soln. either
. utnomcmcally or . potentiometrically. - The- blcarbonntes
can bhe detd.:in. the same soln. by treating with Ba++in ¢ ) )
which, casc: the sol. carbonates are converted into BnCO; R :
and the bicarbongtes mto BaCOQ; plus CO:., w hn.h is re- .
moved and detd. - The equiv. damt. of bicarbonates is ealed.
. and deducted from‘total alky. representing the sum of ear--
. : bonates and bicarbphates. . This does not take into account
frce CO: and éan be used. ‘when the amount of the latter
is negligible. Wheu the amount of frcc CO, cannot be |
overlooked and that ‘of the . carbonates is negligible BaCl, | ; )
will expel free COs and hall of the. COy of the bicurbonates, ¢ l
. Acid 1ddcd to anothcr sample \nll ctpcl all thée free and /1.
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and ehlmlmu or fpote wiometry of - totlimlns. LT
will - fuenialt . the - amoints of “bicarbiongtes: andl . free |
Since cnchonates nad fred COyure very: [rarely present. to--
‘pether a quick and -relfable ncthod Hs given for detg. the”
carbouate. equil. I‘hc app.- uscd in uu. procedure is de-
__seribed iu detail. : Al S Lilrkm -
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ek TIPS

f:

BORUCHINKINA, A.A.; DRENOV, N.V.; MENNER, V.V.; SHUL'!TS, N.E.

Devonian stratigraphy of the interfluve of the Stony and Lower
'I‘un%uska Rivers., Trudy VAGT no.7:133=139 '61, (MIRA 14:7)
Podkamennaya Tunguska Valley——Geology, Stratigraphic)

(Lower Tunguska Valley--~Geology, Stratigraphic)

e
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rat., diktor bicl, nauk: If
Lrof,, kapd, bicl, nauk, red,;
coeiar gool.-miner, nauk, red.;

»

¢ bodies of water] Eyby preoenykh vodo-
zd—ve "Krym," 12cl. &9 v,
(MIRA 27:7)
il 23, A ey BN i L A
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DOMECHRAVIN, Petr Pavlovich, kand. fiz.-matem. nauk; STESHENEC,
hikolay Vladimirevich, kand., fiz.-matem. nauk;
SHUL'TS, N.P,, red.

[Crimean Astrophysical Observatory of the Academy of
Sciences of the U.S.S.R.] Krymskaia astrofizicheskaia
observatoriia Akademii nauk SSSR. Simferopol!, Krym
1965. 78 p. (MIRA 181 12)
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1. SEUL'TS, C.A.

2. Ussn (6C0)
L. Fur Farming

7. ork practice of a leading fur section on the “Vpered” Collective Farm, Kar. 1
zver. 6 no. 2, 1%53.

9. Monthly List of Russian Accessions, Library of Congress, APRTIL 1953, Uncl.

CHAHATES
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Preparation of paturally fortified Soviet wine. ). R.
. Shul'ts: Vinodelic § Vinogradarsire N.NS.KR. 9, Nood,
A3 1049) .- ~lixpis. showed the highest Ale. coutentresults
trom feementation of swectenad muses at 14 S_IR®; aeta-
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SQV/123-59-16-63582
Translation from: Referativnyy zhurnal. Mashinostroyeniye, 1953, Nr 16, p 3 (USSR)
AUTHOR Sial 1ty P
TITLE: Specializing the Manufacture of Dies and Appliances

PERIODICAL: Narodnoye khozyaystvo Sov. Latvii, 1957, Nr 2-3, pp 58-60 (Russian)

ABSTRACT : The question is considered to organize in Latvia a speclal factory for the
manufacture of dies, press molds and appliances, in which 75% of all neces-
sary heavy tools are to be produced in a centralized manner. Labor effi-
ciency increases cpproximately by 1.8 times, if individual orders are ex-
ecuted in a centralized manufacture, and if uniform and standardized tools
are produced, by 4 times. The establishment of such a factory would save
in 1960 about 1.5 million manhours, would set free 900 units of manufactur-
ing equipment and 10,000 sq m of manufacturing space. It is recommended to
incorporate in the factory a big designing and standardizing office, as -
well as necessary laboratories, The proposed measure would relleve to a
great extent the. tool shops of the machine building plants.

B.L.D.
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Instrumentov V
Spetsializatsiya I Kontsentr atsiya Proizvodstva
Mashinostroyenii Latviyskoy SSR. Riga, Izd-vo Akademil Nauk

Latviyskoy SSR, 1958.
148 (1) P. Graphs, Maps, Tables.

At head of Title: Akademiya Nauk Latviyskoy SSR. Institut Ekonomil.

Bibliography: P. 148-(149)

APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001550210005-2"




PPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550210005-2

R T Y ST R TR AT I RIS ST

SHUL!TS,_Pavel Indrikovich[Su cs, P.]; TEYYEL'BAUM,A.[Toitelbaums,A.],
red.; INKIS, R., tekhn, red.

[Specialization and concentration of the manufacture of metal cut-
tin tools in the machinery industry of the Latvien S.S.R.]}Spe-
tgializatsiia i kontsentratsila proizvodstva instruwentov v ma-
shinostroenii Latviiskoi SSR. Riga, Izd-vo Akad. nauk Latviiskoi
SSR, 19581 148 p. (MIRA 15:12)
(Latvia—-Metal-cutting tools)
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SHUL'1IS, P.il.
_wu»w*‘«
Gsreral histerical-archacological and palsogeegrarhicazl invesuigations
in northern Crimea. Izv, Krym,sid. Gecg.ct-va. no,z:ill5-324 153,
(Crimes-~Archaecicgy) {MIRA #:7)
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TKACHUK, V.G., doktor geol.-miner. nauk, otv. red.; YURK, Yu.Yu.,
doktor geol.-min. nauk, red.; IVANOV, B.N., kand. geogr.
nauk, red.; GOLOVTSIN, V.N., doktor geol.-min. nauk, red.;
VOINSTVENSKIY, M.A., doktor bio.. nauk, red.; SHUL'TS, P.N.,
kand. ist, nauk, red.; DUBLYANSKIY, V.N., kand.geol.min.”
nauk, red.; SERDYUK, 0.P., red.izd-va; TURBANOVA, N.A., tekhn,
red. L

[Transactions of the Joint Karst Expedition] Trudy Kompleksnoi
karstovoi ekspeditsii. No.l.[Studying karst in the Crimea] Is-

sledovaniia karsta Kryma. 1963. 170 p. (MIRA 17:3)
1. Akaderiya nauk URSR, Kiev. Kompleksnaya karstovaya ekspedi-
tsiya. .
ORGP I B ‘
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VANECKEK, V., ¥=nd. tekbn. nauk; SHUL'TS, R.. inzh.

Hydraulle resistance of the lowsy l.yera ~r granular mai ez:ﬁals
fluidized by gases. ¥nhime 1 nefis. mashinostr, no.5s22-23% N 64
{(MIRA 1BeZ)

1, Tasledovatel®skiy institus nsorganicheskoy khimil v Usti
nad {abem, Cheshoalovalskays Sotsislistichesksya Pespublikas
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SKFYAEIY, K. I. and SHUL'TS, F. S.,

1937, Gel'mintozy krupnogo Rogatogo skoto i yego molednyaka. Sel'khozgiz
str. 554-555.
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